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Tomorrow's engineers will be expected
to know how to take advantage of this mod-
ern metal-working process. Several valuable
and interesting technical booklets describ-
ing the application of the oxy-acetylene
process of welding and cutting in design,
construction and fabrication are available
from Linde offices in principal cities. Write
The Linde Air Products Company, Unit of
Union Carbide and Carbon Corporation, 30
East 42nd Street, New York, N. Y.
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• Welding is essential in the modern air-
plane gasoline tank because high strength,
lightness and freedom from leakage are
paramount considerations.
Welding has made many good products
better—gasoline tanks, stoves, automobiles,
radios, refrigerators, streamlined trains and
a thousand other things. This modern
method of manufacture is applicable to the
widest range of materials--steel and iron,
aluminum, copper, brass and all other
alloys and metals, even platinum. It is ideal
for use where strong, smooth, invisible
joints are necessary for enameling, for
cleanliness or for appearance.
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Surveying
This
Issue
IN this montb's lead article
I Hubert H. Wittenberg explains
the theory of operation of the
beam power tube.
I Allan Greenland discusses the
j• principles of the Aston process
for making wrought iron.
nF especially timely interest is
\-1 William L. Parker's treatment
of the subject "Winter Gasoline."
—C. R. W.
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The Beam Power Tube
TN introducing the beam power
tube to the radio world last
April, Mr. O. H. Schade of R.C.A.
Radiotron made an important con-
tribution to radio tube progress.
The tube was designed for use in
the power output stage of radio re-
ceivers and with high fidelity re-
production as a goal.
The tendency in radio receivers
has been toward higher power out-
puts. The maximum has almost
been reached with the advent of
this tube. By maximum is meant
the level of audible discomfort,
which has been found to be ap-
proximately 5 watts of acoustic
power for the average living room.'
Of course, it is undesirable to make
the radio a source of discomfort,
but this level must be approached
to attain the full capabilities of the
ear. The dynamic loudspeaker has
an efficiency of about 5 per cent;
therefore, in order to attain this
maximum, the output stage must
supply 100 watts of electrical
power. The best of the beam power
tube's predecessors, the 46 and the
6F6, had outputs of about 20 watts
when operated in pairs.
Beam power tubes are capable of
producing 60 watts in Class AB°
push-pull. Incidently, Class AB
operation of a radio tube is secured
when the grid bias is such that
plate current flows during more
than half, and less than all of the
cycle of input signal. The subscript
2 indicates that the signal ampli-
tude is great enough to swing the
grid positive and consequently
cause grid current to flow. With-
out taking grid driving power
(Class ABi) two beam power tubes
will give 34 watts. The output of a
single tube is 14.5 watts.
by Hubert H. Wittenberg, 'e., '37
High power is not the only re-
quisite of an output tube ; distor-
tion must be kept at a low value.
If the operation of the tube is such
that a curved portion of the grid
voltage-plate current characteristic
is used, non-linear amplification
will result ; that is, the A.C. com-
ponent of the plate current will not
be similar to the input signal (see
Figure 2). By Fourier's theorem
this A.C. component may be re-
solved into sine waves. If the input
is a pure sine wave, the output will
consist of the fundamental and
harmonics. Only the second and
third harmonics are of sufficient
amplitude to cause trouble in
power tubes. Experiment has
shown that 5% of second harmonic
and 3% of third harmonic distor-
tion are noticeable.2 The beam
power tube has a high percent of
second harmonic distortion. In the
case of single tube operation a sec-
ond harmonic of the proper phase.
can be generated in a preceding
stage to reduce that produced in
the output stage. In the case of
push-pull operation the second
harmonics cancel. Hence, the gen-
eration of second harmonics is not
a disadvantage. The percentage of
third harmonic distortion is very
low-2% for push-pull operation.
A description of the construc-
tion of the beam power tube will
show how these excellent charac-
teristics are attained. Referring to
Figure 1, the cathode, which emits
the electrons as a result of its high
temperature, is in the center. Sur-
rounding it is the control grid. Be-
tween it and the cathode the signal
voltage is impressed. Next is the
screen grid, which reduces the
capacitance between the control
grid and the plate by providing a
1. Fletcher, Harvey, "Auditory Per- 2. Massa, Frank, "Permissible Am-
spective Basic Requirements." Electrical plitude Distortion of Speech," Proc.Engineering, January, 1934. IRE, May, 1933.
return, to either the grid circuit
or the plate circuit, through a by-
pass condenser. High grid-plate
capacitance couples the input and
output circuits, which may result
in uncontrolled regeneration.
The three electrodes just de-
scribed are not new in radio tube
construction, but "lining up" of
the control grid' and the screen
grid in the beam power tube is an
innovation. Each grid has the same
number of turns per inch and in-
dividual turns of the screen are di-
rectly behind the turns of the con-
trol grid. The electrons are acceler-
ated by the positive potential on
the screen ; but few strike it. The
result is a lower screen current and
increased efficiency for the beam
power tube compared with other
types.
At the ends of the grids are
metal deflecting plates which con-
strain the electron flow to two
wedge-shaped beams, hence the
name, beam power tube. The de-
flecting plates are internally con-
nected to the cathode, so they at-
tract no electrons. The outer shell
is the plate, which of course causes
the electron flow by its high
potential.
The operation of the beam power
tube may be made clear by examin-
ing the space-potential curves3 of a
tetrode, a pentode, and the beam
power tube.
3. Everitt, Wm., Communication En-
gineering, McGraw-Hill Bopk Co., New
York (1932) p. 282.
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A tetrode is a four electrode
tube, the electrodes being : cathode,
control grid, screen grid, and plate.
Referring to Figure 3A, the cath-
ode is at the reference or zero po-
tential. The potential of the grid
swings with the signal, but its
mean value is the negative grid
bias potential. The grid bias of a
tube determines the operating re-
gion on the grid voltage-plate cur-
•11
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grade line, catapult a ball from the
cathode position, and the ball will
behave as an electron would when
emitted from the cathode in a
vacuum tube. The control grid,
when negative, will repel some
electrons, but it is not sufficiently
negative in this case to cut off the
flow. The electrons will be acceler-
ated immensely by the screen ; and
most of them will pass through
FIGURE 2
rent characteristic (see Figure 2) .
For a tetrode the negative grid
bias is made greater than the am-
plitude of the input signal, so that
even during the positive half cycle
of the signal, the control grid
potential remains negative. The
screen is at a constant high poten-
tial. The plate voltage varies in-
versely as the plate current, be-
cause of the IR drop in the load
resistor. Since the time of figure
3A is during the positive half cycle
of the input wave, the number of
electrons going to the plate (plate
current) is a maximum, which
means that the plate voltage is at
a minimum. In actual practice the
plate voltage would not be allowed
to swing below the screen voltage,
but for the purpose of illustration,
assume that it does. Now what
does an electron, which is emitted
by the cathode, do when it is con-
fronted by such a potential grade
line ? Since an electron carries a
negative charge, it will be attracted
to a positive potential, that is, it
will tend to flow uphill on the
grade line. Invert the potential
Ti
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and hit the plate with considerable
force. This bombardment will cause
what is known as secondary emis-
sion from the plate. That is, elec-
trons will be dislodged from the
'material of the plate. These dis-
lodged electrons will flow up the
potential grade line to the screen ;
thus reducing the plate current
and consequently the output of the
tube. For this reason the tetrode
can not be operated under condi-
tions which will swing its plate
voltage below the screen voltage.
This is further illustrated by the
plate voltage-plate current charac-
0
0
TETRODE
(A)
FIGURE S SPACE
teristic of the tetrode, Figure 4A.
For high power both the plate cur-
rent and plate voltage swing must
be high.
Now consider the space potential
curve of a pentode, Figure 3B. The
fifth electrode isi the suppressor
grid, which is connected to the
cathode, thereby having the same
potential as the cathode. The elec-
trons will be reluctant to flow down
the potential grade line from the
screen to the suppressor grid, but
the initial acceleration of the
cathode high temperature plus the
acceleration of the screen is suffi-
cient to carry the electrons thru
the suppressor to the plate. Now
if secondary emission occurs, the
dislodged electrons will be repelled
back into the plate by the lower
potential of the suppressor grid.
Hence, the plate voltage of a
pentode may be swung much low-
er before the secondary emission
cuts down the plate current. The
final result is high plate current,
large plate voltage swing, and high
power output.
The objectionable feature of the
pentode is the rounded "knee" of
the plate voltage-plate current
curve, Figure 4B. If the plate volt-
age swings into the region of the
knee, distortion occurs. Since there
must necessarily be space between
the wires of the suppressor, the
electrostatic field is non-uniform,
which produces the rounded knee.
The ideal plate voltage-plate cur-
rent curve would continue with
small slope to zero plate voltage
and suddenly drop.
This ideal is approached by the
beam power tube as may be seen
by Figure 4C. How this is attained
may be understood by again study-
ing the space-potential curve,
Figure 3C. It will be noticed in this
case, as well as in the others, that
t_i 0
0
•
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POTENTIAL CURVES
the curve between electrodes is not
a straight line. If the cathode were
cold (no electrons being emitted)
and the electrodes were essentially
plane, the curve would be straight
Page 4 The Rose Technic
between electrodes. The departure
from linearity is due partly to
geometrical configuration, but
mainly to the space charge effect.
The speeding electrons be,tween the
electrodes constitute an electro-
static field, since each electron
carries a negative charge. This
negative field causes the potential
to drop rapidly, and tends to de-
celerate the electrons emitted.
screen and plate is uniform, which
eliminates the rounded knee of the
pentode. The final result is higher
plate current, larger plate voltage
swing, and consequently higher
output.
To give a simple analogy, the
effect of beaming is similar to the
conditions at the gate after a foot-
ball game—everyone is coming out,
and woe be unto the individual who
Already this tube is replacing
others in the output stages of
radio receivers.
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Now if this space charge is con-
centrated sufficiently, as it is in the
beam power tube, the potential be-
tween the screen and the plate will
be caused to drop below that of the
plate. Since the electrons will not
flow down "a potential hill" the
secondary emission will not reach
the screen, as in the pentode. But
all this is accomplished without a
physical suppressor ; the deflecting
plates do the job. The field between
wishes to go back in after a lost
pocketbook. The secondary elec-
trons at the plate are in a similar
predicament when they try to get
back to the screen.
The new tube is a metal tube and
has been designated as the 6L6.
The first 6 means that the filament
voltage is 6.3 volts ; L indicates the
individual tube of the series ; the
last 6 gives the number of connec-
tions brought out to the base.
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The Aston Process
ENGINEERS are forever lookingfor a more efficient way of
producing the numerous products
which we as a civilized world now
enjoy. The ancient peoples pro-
duced many of the things which
are now common properties. How-
ever, their methods were crude and
wasteful. They worked long and
accomplished little. Main force
seemed to be the approved method.
As the peoples became more edu-
cated, they sought to improve on
their methods of production, and
did so. Many vastly important
changes were developed and are
used today. Efficiency is more to be
desired now than in the ancient
J. Allan Greenland, m., '38
worlds. In the past, human lives
and raw materials were cheap and
time was to be wasted. Today men,
materials and time can be con-
verted into dollars and cents which
will either save or ruin a concern.
The search is endless for a cheaper
way to produce a product or to im-
prove it.
The transformation of iron into
useful forms has been progressing
for centuries, but still the engi-
neers seek to make the operations
more efficient. Wrought iron is the
first form in which iron made its
appearance. Because of its many
admirable properties, wrought iron
still is used even though steel has
been highly developed and gener-
ally accepted. Wrought iron ap-
pears in the most common form of
pipe because of its resistance to
corrosion and its toughness.
In 1918, the A. M. Byers Co.
started to find a way in which they
might produce wrought iron or its
equivalent in large quantities. To
make wrought iron by what is
known as the "puddling" process,
it took two men on a ten hour shift
to produce 2800 pounds of wrought
iron. In this day of large quantities
and mass production, it would be of
great advantage to increase the
output. A process was developed
and named after James Aston and
P age 5December, 1936
is known as the Aston process.
"Puddling is a process for the
production of wrought iron from
pig iron by the action of the flame
assisted by agitation, whereby
most of the silicon, manganese,
phosphorus, carbon and sulphur
are removed by oxidation". This is
how the Reading Iron Co. express-
es the puddling process in a few
words. The process in steps is as
follows.
The puddling furnace is lined
with some basic material, usually
iron oxide, which is applied to the
walls in a plastic state and to the
floor in a granular state. The whole
lining is fused to the furnace by
heating up the furnace. It is then
heated still farther to be ready for
the pig iron. As the pig iron melts,
a slag is formed in the furnace.
The puddler by means of a long
bar called a rabble moves the
pasty mass of iron around so that
it melts evenly and is exposed to
the slag. At 2150° F the iron fuses
with some of the slag left in the
furnace from the previous heat,
and the slag produced in this heat
oxidizes and absorbs most of the
silicon and manganese in the pig
iron. Then the temperature is in-
creased and the carbon oxidizes
rapidly, the carbon monoxide gas
causing the metal to come to a
high "boil". The resulting spongy
mass is rolled into balls weighing
about 200 pounds. These are
squeezed, and the excess slag is
thereby removed. The still plastic
metal is rolled into muck bars or
into skelp for pipe. Sometimes the
muck bars are cut up and piled
like fagots and reheated and rolled.
This is done to distribute the
threads of slag more uniformly
throughout the metal. The result-
ing bars are called merchant bars.
Some puddled wrought iron is re-
heated and rerolled two or three
tithes. The wrought iron produced
by this process is of a very high
grade, but it is possible to produce
only small quantities.
The Aston process is a much
simpler method of producing
wrought iron and permits the pro-
duction of large quantities. It re-
quires only three major steps while
the other process has five.
A Bessemer grade of pig iron is
used in the new process. The pig
iron is melted continuously in two
or three cupolas. The iron, after it
is melted, is drawn into a laddle,
and 40 to 50 lbs. of soda ash are
added to 5500 lbs. of molten pig
iron to remove the sulphur picked
up in the melting. After the de-
sulphurization, the metal is trans-
ported to the Bessemer converter.
Here an air blast is blown through
the iron, oxidizing the silicon,
manganese and carbon. The sul-
phur and phosphorus are not
affected. In the meantime a silici-
ous slag of roll scale, iron ore and
sand has been made in a reverba-
tory furnace. This slag closely
approximates that obtained in the
puddling process.
A small stream of the molten
blown metal from the converter is
then poured into a ladle containing
a large amount of the silicious iron
slag. The slag has a lower
melting point than that of the
iron and consequently remains
molten while the iron solidifies.
The rapid solidification of the re-
fined metal liberates its dissolved
gases so forcibly that the metal is
broken into small fragments which
fall to the bottom. Each little piece
is covered with a coating of slag,
and all the pieces are conglomer-
ated together, forming a big ball in
the bottom of the ladle which is
similar in every respect to the
puddle ball. However this ball
weighs 6000 lbs. while the puddle
ball weighs only 200 lbs. This gives
some idea of the difference in the
quantity of production between the
two processes.
The huge ball is then pressed
into a solid rectangular bloom, thus
eliminating any excess slag. The
threads of slag are so well distri-
buted throughout the metal that it
is not necessary to reheat and re-
roll the bloom as was the case in
the older process. The metal pro-
duced by the Aston process is
rolled into plates, rods, skelps, bars,
or any other required shapes.
Wrought iron is used today be-
cause of its high resistance to cor-
rosion and its toughness. The cor-
rosion resistance is due to the
silicious slag distributed in the
metal which protects it from the
action of corrosive materials. The
better distribution of the slag
threads produces the higher quality
of the resulting metal. Wrought
iron will resist torsion, tension or
flattening without breaking be-
cause of the toughness of its fiber-
ous structure. It welds well because
of the freedom from impurities.
The wrought iron produced by
the Aston process and the puddling
process are very similar in their
properties. The Aston process has
three advantages in that it leaves
no carbon streaks in the wrought
iron, it is possible to produce large
quantities, and it is produced cheap-
er. The sulphur content is slightly
higher in the Aston wrought iron,
but the phosphorus and carbon
contents are consistently lower.
The new method produces wrought
iron which will stretch farther for
a given stress than will the pud-
dled iron. When the iron has been
hand puddled it resists corrosion
just a little better than the Aston
iron. The two processes give simi-
lar welding, galvanizing, and ma-
chining properties to wrought iron.
However, the Aston produced
wrought iron should machine bet-
ter because of the absence of car-
bon streaks.
The above conclusions were
drawn from tests made and pub-
lished by the United States Bureau
of Standards.
The Aston process is another
step taken by engineers in the
furthering of efficiency in produc-
tion. Wrought iron is now pro-
duced in greater quantities and
more economically by the Aston
process than by the older method
of hand puddling.
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"Metals and Alloys," H. S.
Rawdon and O. A. Knight.
"An Important Contribution to
Metallurgy," The A. M. Byers Co.
"Genuine Puddled Wrought Iron
Pipe," The Reading Iron Company.
Page 6 Th
e Rose Technic
Winter Gasoline
The improvements in gasoline
are intangible because they are
chemical in nature. A drop of
liquid gasoline has always had a
stream-linel shape, but its shape
does not determine its performance
in a modern automobile. It is,
therefore, necessary to investigate
thoroughly the actual properties
required of a gasoline and to in-
terpret these properties in terms
of successful performance in the
modern engine. This can be done
most vividly. by a comparison of
the 1926, 1935, and 1936 gasolines.
Chemical Purity
In winter excess sulphur in a
gasoline is particularly dangerous,
because during combustion it burns
to form, with water, sulphurous or
sulphuric acids. These acids cor-
rode bearing surfaces. In a good
gasoline the presence of sulphur
should be reduced to an extremely
low figure, which is set by the
United States government.
Specifications for
Winter Motor Fuel
A good motor fuel, whether of
summer grade or winter grade, de-
pends on the cracking process.
Generally all motor fuels can be
cracked with safety up to 64 or 65
octane. Cracking the oil above 70
octance, while more economical, in-
troduces impurities in the gasoline,
the chief one being gum. There is
enough gum on one-half of a post-
age stamp to seriously injure an
engine. It can be readily seen that
the use of such gasoline would be
quite expensive in the long run.
However, a gasoline should be 70
octane, and this is taken care of
by the introduction of ethyl fluid.
The law requires that not more
than 1.5 c.c. of ethyl fluid can be
added to the commercial gasoline
by William L. Parker, cb., '39
to bring it to 70 octane ; however,
this much cannot be added if it
raises the octane content over 70.
The high test gasoline or "ethyl
gasoline" is allowed 3 c.c. of ethyl
fluid provided it doesn't raise the
octance content over 70.
Chemical Stability
If a gasoline contains certain
types of unstable compounds, these
unstable portions combine to form
gum. This causes faulty motor
operation due to sticking of valves
and rings and improper function-
ing of the carburetor and other
parts of the fuel system. It is both
difficult and expensive to remove
unstable portions of the gasoline.
An interesting fact is that some
of these unstable portions of gaso-
line have a tendency to raise the
anti-knock value of the gasoline,
and, because of this property, some
manufacturers try to obtain high
anti-knock value for their products
by failing to remove them. This
method of increasing anti-knock
properties, of course, produces a
product that is relatively harmful
to the automobile engine. In a good
gasoline all of these unstable por-
tions are removed, but the anti-
knock value is not sacrificed.
Uniformity
Two factors have been consid-
ered in establishing uniformity :
(1) Uniformity of performance :
A good gasoline is seasonably
adjusted at all times so that
the performance which the
customer receives from the
gasoline will be as nearly as
possible the same in winter
and in summer. To do this re-
quires careful stock control as
well as manufacturing con-
trol.
(2) Uniformity of the product :
During any season of the year
a good gasoline should be the
same. For this reason, the
customer is assured of ident-
ical performance of his auto-
mobile whether he purchases
his gasoline in Duluth, Chi-
cago, Wichita, or New York.
V olatility
"Winter volatility" is the most
important requirement of a winter
gasoline. Volatility, as a required
characteristic of gasoline, is a
term used to describe the rate or
ease with which a gasoline will
change from a liquid to a vapor.
The importance of this property is
readily realized, since the liquid
gasoline must be changed to a gas
before it will burn in an engine.
All motor gasoline, if left exposed
at room temperatures for a suffi-
cient length of time, will complete-
ly evaporate (change from a liquid
to a vapor state). One gasoline is
said to be "more volatile" than an-
other if it changes from a liquid
to a vapor (1) more rapidly at the
same temperature, or (2) at the
same rate at a lower temperature.
"Front End" Volatility
To understand the meaning of
"front end" volatility, ordinary
motor gasolines, may be considered
a mixture of several individual
gasolines, each one of which evap-
orates at different rates and tem-
peratures. Thus, as motor gasoline
is allowed to evaporate or vaporize,
some portions of it evaporate more
quickly than others. The "front
ends" are those portions of com-
mercial motor gasoline that evapo-
rate first. In the manufacture of
superior winter gasoline, it is
necessary to provide "front ends"
December, 1936
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that evaporate quickly and at low
temperatures in order to provide a
combustible mixture of gasoline
vapors and air in the cold engine.
On the other hand, all of the gaso-
line must not vaporize at low tem-
peratures, because such a condition
would cause difficulty when the
engine is heated to operating tem-
peratures.
The "front ends" must be light
enough to afford instant starting
in cold weather, but must not be
so light that they escape prema-
turely, reducing fuel economy, or
that they cause difficulty in the
easy operation of the engine when
it is warmed up.
Air-Gasoline Ratio for
Combustion In An Engine
Surprising as it may seem, far
more air is used in the engine than
gasoline. As a matter of fact, one
gallon of gasoline requires 105
pounds of air for its proper burn-
ing. In 1,000 miles of driving, in
the average automobile, about 31/2
tons of air are necessary for the
engine to drive the car. This does
not include the air used to cool
the radiator.
When a cold engine is started,
gasoline and air are sucked into the
combustion chamber. The average
air to fuel ratio (always referred
to by weight) with the use of the
choke upon starting a cold engine,
is two to one, while for good com-
bustion it should vary between 10
and 1 and 20 and 1.
Air-to-vaporized-fuel Ratio by
Weight for Combustion
A two parts air to one part fuel
ratio is too rich to support com-
bustion. While gasoline will all
vaporize in time at normal temper-
atures, only a small part vaporizes
at once. In a cold engine only about
10% of the gasoline normally
vaporizes at once. Because only
10% evaporiates the ratio in the
combustion chamber is actually
20-air to 1-vaporized fuel because
for combustion only the vaporized
gasoline can be considered.
Instant Starting
The "front end" volatility of a
good gasoline should be maintained
so that instant starting will be ob-
tained at temperatures down to
30° F. below zero. Except for a
few extreme cases of short dura-
tion during each winter, this is
practically the lowest temperatures
that is encountered in the territory
in which the product is sold. "In-
stant" starting means that the
motor will keep on running after
it once starts and that the start
will take place immediately after
the gasoline and air are sucked
into the combustion chamber. It is
important to remember, however,
that good gasoline will start in an
engine at temperatures much lower
than 30° F. below zero, and will
give entirely satisfactory starting
performance. However, at temper-
atures colder than 30° below zero,
it will take several seconds for the
engine to start and more time to
warm up.
A motorist may say, "My car
will not start instantly with any
gasoline." Further investigation
may show that he is driving an
automobile in very poor mechanical
condition. The above and following
facts, of course, are based on the
assumption that the car is in good
mechanical condition. It is an es-
tablished fact that too heavy a
motor oil or a weakened battery
will not allow the engine to turn
over or will allow it to turn over so
slowly that no gasoline is drawn
into the combustion chamber.
Furthermore, an engine will not
demonstrate good starting per-
formance if it does not have good
spark plugs, compression, and an
efficient electrical system. No gaso-
line has yet been manufactured
that will demonstrate superior
starting and operating performance
in a car in poor mechaincal con-
dition.
Rapid Warm-Up
Rapid warm-up is even more de-
pendent upon "front-end" volatility
than is instant starting. Instant
starting may be obtained by add-
ing a small amount of very volatile
fractions to any gasoline, but this
process does not give definite as-
surance that the engine will keep
on running after it has started. If
the gasoline in an engine were
made up of a small portion of very
volatile material, and the balance
all very heavy gasoline, the engine
would start instantly, run a few
seconds, and then stop, unless
choked. If a larger portion of the
very volatile fractions were added,
the engine would run for a slightly
longer period ; but after it had
warmed up to operating tempera-
ture, these very light volatile ends
would probably cause vapor lock.
For this reason, rapid warm-up is
a problem distinct in itself and de-
pends upon balanced "front-end"
volatility.
In discussing rapid warm-up, it
is necessary to establish some basis
for making accurate comparisons,
as some motorists consider a gaso-
line to have good "warm-up" prop-
erties if immediately after starting
they can shift into gear and, with
the use of the choke, either manu-
ally or automatically operated,
drive away without any delay.
Such a measure is, of course, in-
accurate, because it depends too
much upon the motorist's ability
to operate the car. Therefore, to
measure the "warm-up" period
there has been established the fol-
lowing basis of comparison.
Measure of Warm-Up Time
Cars used in testing are allowed
to come to air temperature. Next,
the car is started, the gears are
shifted immediately into high and
the car run at 25 miles per hour.
The time elapsed from the starting
of the engine until the throttle can
be opened wide without coughs,
bucks, backfiring or carburetor
spitting, is considered the "warm-
up time".
Rapid Warm-Up Must Be
Adjusted to Actual
Weather Conditions
As weather records indicate that
the average mean minimum winter
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temperature for the 13 mid-west-
ern states is approximately 20°
above zero F., compare the warm-
up time of the gasoline of passed
years.
The time interval required to
"warm-up" the engine at 20° F.
has been reduced from 260 seconds
in 1926 to 55 seconds in 1936
gasoline. A good gasoline of
1935 took only 120 seconds to
"warm-up" at 20° F., yet the 1936
winter gasoline gives 54% faster
"warm-up".
Following is an interpretation of
this time interval required to ob-
tain summer performance in terms
of blocks driven. At 20° F. with
1926 winter gasoline, one would
have to drive his automobile approx-
imately 17 blocks before obtaining
summer performance. With 1935
winter gasoline it was 8 blocks,
while at the same temperature
with the new 1936 winter gaso,
line, one could enjoy summer per-
formance after 3.7 blocks of driv-
ing. The new 1936 winter gaso-
line is so balanced that it assures
rapid warm-up, affords summer
performance quickly, requires less
use of the choke, saves gasoline,
and reduces crankcase dilution and
cylinder wear.
Acceleration
Acceleration is a function both
of "front end" volatility and "over
all" volatility. If a motor gasoline
were made by mixing very light
fractions with very heavy fractions
(heavy fuel fractions approaching
kerosene in their characteristics),
acceleration would be poor and ex-
treme crankcase dilution would re-
sult. In this case the car would
start easily and might warm up to
a fair degree. Then difficulty would
be encountered until the car had
reached a high enough tempera-
ture to use the heavy fractions.
For smooth acceleration, there
must be no gap in the fractions
blended to make up the motor fuel.
Full Power Resulting
from Complete Combustion
The power demand on the aver-
age automobile during the winter
season is much greater than dur-
ing the summer because of the ex-
cessive drag on all the moving
parts. This is due to the fact that
the lower temperatures cause the
motor oil in the crankcase to thick-
en and the oils and lubricants
in the transmission, differential,
wheels, and other moving parts to
become heavier. Unless the winter
fuel used is so balanced that it al-
lows complete combustion during
the most severe winter operation,
much of the latent power of the
gasoline is lost.
Vapor Lock
Vapor lock ordinarily is associ-
ated with summer driving. It is a
condition that develops when a hot
engine is attempting to operate on
too volatile a gasoline. In the win-
ter, however, many cars develop
temperatures under the hood that
are quite high. Thus, a winter
gasoline must be so manufactured
that it does not allow vapor lock
conditions to occur When these
high driving temperatures are de-
veloped.
Economy
It might well be asked if a gaso-
line can be manufactured that will
allow instant starting at 30° below
zero F., why not manufacture a
gasoline that will allow instant
starting at 50 or 60 degrees below
zero? This could be very easily
done, of course, merely by adding a
larger percentage of very volatile
"front ends" to the gasoline. This
would, however, be wholly unnec-
essary, because temperatures in
the territory in which this product
is sold seldom reach such lovv
points. Furthermore, when too
many very volatile "front ends"
are added to a gasoline, the heat
content of the fuel is reduced and
full power and full mileage are
sacrificed. If the heavy fractions
contain more heat units per gallon,
why would it not be more econom-
ical to use a fuel made up contain-
ing more of the heavy fractions ?
More heat units should mean more
miles, and therefore added econ-
omy. The answer, however, is that
only the heat units in the fuel that
can be vaporized in the combustion
chamber and hence transformed in-
to energy are those worth anything
at all in the engine. For example,
kerosene contains more heat units
per gallon than gasoline, yet is not
ever thought of as a fuel for auto-
motive engines.
Although the gasoline of 1936
may resemble that of ten years ago
in appearance, chemical research
has vastly altered its performance
characteristics.
The author wishes to acknowledge his
indebtedness to the Standard Oil Com-
pany of Indictna for much of the data
'incorporated in the foregoing.
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Technic Advertising
Advertising in all periodicals
serves a two-fold purpose. Period-
icals partially depend upon adver-
tising as a means of financing their
publications. Advertisers, in turn,
invest in this form of publicity
with the hope of increasing their
sales. Naturally they should expect
results which can be attributed
directly to their advertisements.
The Rose Technic is particularly
fortunate in the fact that it has a
group of consistent advertisers. It
is only proper that the Technic
staff wishes to show its apprecia-
tion of the advertisers by proving
the fact that their advertisements
accomplish what is expected of
them. The question may arise in
the minds of our advertisers as to
whether their advertisements in
the Technic really do bring results.
If this occurs, it is probably due
to the fact that the dealers do not
recognize Rose students when they
do patronize firms that advertise
in the Technic. The staff knows
that Rose men trade with these
firms. However, the difference in
appearance between Rose men and
casual purchasers is not so greatly
marked that each may be readily
distinguished.
It is for this reason that the
Technic staff emphasizes to the
student body the necessity of not
only patronizing our advertisers
but also of mentioning the Rose
Technic to inform them that their
advertisements are bringing re-
sults. If the student body will co-
operate with the staff cpncerning
this matter, we are sure that the
value of advertising in the Rose
Technic will be fully realized.
Examinations
Now that the period of examina-
tion3 following the second six
weeks of school has passed, the stu-
dents can again return to normal
school activity and find themselves
benefitted by this experience. Dur-
ing this period the freshmen en-
counter their first taste of college
examinations. They now realize
what they are expected to learn
and accomplish during their class-
room periods and study, and that
examinations can be made to
cover practically the entire sub-
ject matter studied. The upper-
classmen, while the examinations
are by no means a new experience,
glean from their results a know-
ledge of how hard they actually
have worked, and to what degree
their time for study has been
utilized.
While the results of these ex-
aminations are important, it is not
necessarily true that a failure of a
quarterly will result in failure of
the course. Although a high ex-
aminatian grade is desirable, the
grade is more an indication of
various factors than a determina-
tion of a grade for the semester's
work. The student that makes a
high grade finds that it is the re-
sult of industrious study through-
out the period which the examina-
tion covered. On the other hand,
the student who makes a low grade
realizes that he has not applied
himself diligently, and that he will
have to study harder in order to
derive the proper amount of
knowledge from the course.
In addition to similar knowledge
gained by the professor, they have
the opportunity to determine the
results of their teaching, whether
enough time was spent in the class-
room on certain subjects, and
whether the examination was com-
prehensive without being unfair.
However, the attitude of the stu-
dent that the exam was too
"tough" or that the professor is
not "getting the stuff across" must
not be assumed, for past experi-
ence has shown that fault usually
lies with the individual student in-
stead of the professor.
Therefore, the results of exami-
nations are important not because
of the weight they bear on the
grade of the semester's work, but
because of the benefit they give
to each individual student.
Technic Articles
The Technic is the monthly engi-
neering publication of the students
and alumni of Rose Polytechnic
Institute. Unfortunately altogether
too few students and alumni are
active contributors to the maga-
zine. Though they are loyal sub-
scribers, they do not bother to as-
sume the responsibility of turning
out papers to be used as feature
articles. A great number of alumni
and students are interested in
hobbies which, if described in
Technic articles, would prove of in-
terest to all of us. Therefore, stu-
dents and alumni, let's hear from
more of you. We need your co-
operation.
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His job is to look for trouble before it happens. He is one of many who inspect tele-
phone apparatus regulary, even when nothing is wrong. His work is called "preventive
maintenance." II. This work is of the highest importance. It helps to prevent interruptions
to the service; often forestalls costly repairs, or replacements; helps keep telephone
service at highest efficiency. To plan this work requires management with imaginative
foresight and the ability to balance the many factors involved in the maintenance problem.
BELL TELEPHONE SYSTEM
Tonight—call up some-
one in the old home
town—after seven,
when rates to most
points are lowest.
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T he 200-Inch Telescope
IMMEDIATELY following t h e
I completion of the 100-inch tele-
scope at Mt. Wilson in 1918, the
prolific mind of Dr. George Ellery
Hale began to conceive of a still
larger telescope. In 1928 Dr. Hale
in a published article presented the
advantages of a larger telescope.
As a direct consequence of this
article the Rockefeller Foundation
offered to finance the construction
of the proposed telescope and ob-
servatory. There was established a
fund of $6,000,000 for this pur-
pose.
The first task was to select a
suitable site for the observatory.
After an extensive study of many
prospective sites Palomar moun-
tain in San Diego County, Cali-
fornia was finally chosen. The site
is 90 miles from Pasadena and 45
miles from San Diego. A new road
20 miles long is now being con-
structed so as to make the observa-
tory easily accessible. It is also
planned to have an airport on the
observatory grounds so as to make
airplane transportation possible.
The next big problem was the
pouring of the 200-inch mirror.
The final pouring of the 18-ton
mirror in the Corning Glass Works,
the subsequent slow cooling, and
its final cross country transporta-
tion to the grinding laboratory at
Research and
Progress
edited by
L. J. Giacoletto, e., '38
Courtesy Mechanical Engineering
Pi,sadena, California are now well
known history to all of us. At the
present work is progressing on
three well defined fronts. At the
grinding laboratories of the Cali-
fornia Institute of Technology the
large mirror is now being ground
to a spherical shape. It will then be
necessary to give it the shape of a
parabaloid. The final grinding is a
very delicate process, as accurcies
of less than one-millionth of an
inch must be obtained. In the
figure on this page is shown the
interior of the grinding laboratory.
The grinding machine is shown
with the cutting tool just above
the mirror.
Work was also recently begun
on the observatory site on Palomar
mountain. The main building of
course will be the observatory
housing the 200-inch mirror, but
besides this telescope there will be
one or two smaller telescopes in
observatories nearby. A power
plant is being built as is also a
water system. The water used must
be pumped from a canyon 500 feet
below. Permanent residence homes
are also being built so that when
completed the site will have the
appearance of a small village.
At the South Philadelphia works
of the Westinghouse Manufactur-
ing Company, work is progressing
on the construction of the tele-
scope mounting. An immense
amount of theoretical research was
done on the design of the mount-
ing. The extent of this research is
evident in the number of new fea-
tures embodied in the mounting.
The contract for the construction
of the mounting was awarded to
Westinghouse on January 25, 1936.
The first thing done was to build
scale models of the mounting. One
of these models is shown in the
frontispiece of this magazine. The
model as illustrated is a one-tenth
scale model made to conform as
nearly as possible to the proposed
design. An idea of the actual size
of the completed telescope can be
obtained by comparing the size of
the scale model with a similarly
scaled model of an automobile
shown in the left hand corner of
the cut. The pipes leading to dif-
ferent points on the base of the
model are oil pressure lines as dis-
cussed later in this resume. These
will of course be hidden on the full
scale model.
The mounting will consist of
three main parts. One important
part is the tube which will support
the 200-inch mirror. The tube is
22 feet, one inch in diameter and
approximately 60 feet long. At the
center of the tube is a cubic struc-
ture. Extending from one face of
the cube is attached the mirror
and from the opposite face is lo-
cated the prime focus, which is 666
inches from the mirror. The upper
circular section of the tube of
which the prime focus chamber is
a part is built to ratate about the
axis of the mirror independent of
the motion of the mirror itself.
Another part is the yoke which
is the U-shaped piece shown in the
illustration. The frame of the yoke
is made of hollow steel tubes, each
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sixty feet long and ten and one half
feet in diameter. The steel used is
1 inch thick. In one of these tubes
will be located the spectrograph
chamber. An interesting feature of
the yoke is the manner in which
the tube is connected to it. This
connection which constitutes the
declination axis of the tube is ac-
complished by the use of trunnions
and flexible spoke gimbals. Each
gimbal consists of 144 three-
fourths inch diameter spokes. One
end of the spokes is connected to
the tube while the other is con-
nected to the yoke. These spokes
are arranged so that their ex-
tensions intersect in one point on
the declination axis. This is the
first time that such a device has
been used on such heavy equip-
ment as the telescope ; the flexibil-
ity of connection between the yoke
and the tube is required in order
to prevent deflections of the yoke
from impressing strains on the
tube.
Another part of the mounting is
the horse shoe which is really a
part of the yoke. This horse shoe
which serves as a bearing is 46
feet in diameter, 4 feet thick and
weighs 350,000 pounds. The horse
shoe is shaped so as to allow the
tube to swing in position for ob-
servations 1 degree below the
north pole. The entire yoke is hung
at an angle of 33 degrees, 21 min-
utes, and 20 seconds which makes
the polar axis of the telescope ex-
actly parallel to the earth's axis.
The fact that means must be
provided to smoothly and accurate-
ly move the 1,000,000 pound
mounting means that special meth-
ods of support must be used. This
is accomplished by floating the
telescope in oil. The yoke is sup-
ported at three places. One end, the
north horse shoe end, is to be sup-
ported on two equalized pairs of
oil pads spaced 60 degrees apart.
These pads are 28 inches square
and are babbited and machined to
the outside periphery of the horse
shoe. When oil under pressure of
250 lbs. per square inch is pumped
to the surface of the pads an oil
film is formed between the pad and
the horse shoe thereby effectively
floating the heavy load. The same
thing is accomplished at the south
end, but here the supporting mem-
ber has the form of a spherical
cup of 75-inch diameter. The yoke
can therefore be very smoothly and
slowly rotated about the polar axis
to follow the rotation of the earth.
It is estimated that if conventional
type of roller bearings were used
the friction would be 600 times
greater.
The telescope mounting has been
designed so as to permit the use
of many different optical systems.
The prime focus which will use the
directly reflected rays from the
mirror is located at the top of the
tube. Access to the prime focus
unit chamber will be made possible
by a platform which rises aloft on
the inside framework of the huge
135 foot dome. This special ele-
vator has been so designed as to
make change of observers possible
at any position of the telescope.
Another optical system will reflect
the rays from the mirror back
through the opening in the mirror.
This is known as the Cassegrain
focus. Another focus known as the
Coude focus will be situated in one
of the tubes of the yoke. The
Germicidal Lamp
Dr. Robert F. James of the
Westinghouse Lamp Company re-
cently announced the development
of a low-wattage gas discharge
tube producing radiation outside of
the visible spectrum which has
Cut Courtesy Westtnghouse
germicidal properties. The Steri-
lamp, as it has been named, is
really a mercury vapor discharge
lamp which has an envelope of
special glass and filtering media so
that the ultra-violet rays which
produce sunburn and other unde-
sirable photo-chemical effects are
absorbed, while those rays having
a sterilizing effect are freely trans-
mitted.
The Sterilamp has found many
useful applications. It is being used
during surgical operations to pre-
vent infection. This use alone
would make it a valuable product,
but it has also been applied to the
food industries to reduce meat
spoilage and inhibit the tendency
of mold growth. The Sterilamp can
very well be used in refrigerator
rooms as there is very little heat
given off by the germicidal rays.
In the illustration is shown Mr.
D. Gordon Sharp with a rotary
sterilizer which he invented. The
sterilizer utilizes a Sterilamp and
can be used to sterilize liquids, such
as serums. Mr. Sharp also assisted
Dr. James in the development of
the Sterilamp.
Porous Metal
A material called porous metal
was recently announced by the
General Electric research labora-
tory. In fabricating this material
a metal is first prepared in powder
form by a chemical or an electroly-
tic process. The powdered metal is
then subjected to a severe pressure
of several thousand pounds per
square inch after which it is given
a brief heating treatment in a
furnace. This heat treatment com-
pletes the processing, and the re-
sultant material looks and feels
like ordinary metal, but it is much
lighter. The material also differs
from ordinary metal in that it is
quite porous. The metal will ab-
sorb ink like a blotter ; it can be
used as a wick in a kerosene lamp.
The fine grains of the powder have
been pressed together just tightly
enough to leave tiny cracks and
crevices between the grains with
the result that when the metal
comes in contact with a liquid, the
liquid is absorbed.
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Basketball
Now that football, for the re-
mainder of this year, is over, our
athletic thoughts turn to the
favorite indoor sport, basketball.
Continuing again, after putting
basketball back in the curriculum
only last year, the Rose Poly team
will play a full schedule. On Nov.
24, at the initial practice session,
thirty candidates reported. This is
a much larger turnout than last
year, and the aspiring basketeers
are working hard to build a strong
team.
Indications are that the team
will be very tall. More than ten of
the players exceed six feet in
height and three of them are six
three or better. As yet they are
somewhat untried as to defensive
ability, but most of them have had
high school experience and should
prove to be excellent players. Rose
Poly should be a power in Indiana
College basketball circles.
SPORTS
edited by
Robert N. Ladson, ch., '39
F ootball
In the closing game of the 1936
season Coach Brown's Engineers
ran, passed, and kicked their way
to a 14-0 victory over Oakland
City College. Showing a sample of
the early season spirit, the Rose
team decisively outplayed the Oaks.
Oakland City, taking the ball on
the opening kickoff, advanced the
ball on two long runs by Vire to
the twenty yard line where Rose
momentarily held, but Vire ran the
ball to the five yard line. Rose
braced and took the ball on downs
and on the first attempt to kick,
the ball was fumbled but was
picked up and brought to the
fifteen. The next punt was partial-
ly blocked, and it was Oakland
City's ball on the fifteen again.
Rose Poly repeated their former
goal line stand, and Eckerman
punted to Vire, who fumbled. Stan-
field covered the ball, and after
failing to gain, Rose punted to the
eight yard line.
After see-sawing back and forth
for a while, Rose took possession
of the ball on an intercepted pass
and advanced on a pass to the five
yard line, whereupon Brittenback
scored. Eder place kicked for the
extra point.
Beginning with a vengeance in
the third quarter, Brittenbach and
Colwell drove the ball to the twen-
ty yard line only to lose it on
downs. Later they took the ball
and this time drove it to the ten
yard line. Brittenbach took the ball
from the ten to the one yard line
and fumbled over the goal, where
Wodicka fell on it for a touch-
down. As usual, Eder place kicked
for the extra point, making a hun-
dred per cent average for the year.
This ended the scoring for the day.
In the fourth quarter Rose took
the ball the length of the field to
the six-inch line. On a quarterback
sneak, good for a touchdown, the
backfield was in motion, and the
play was called back.
Except for a first quarter threat,
the Oakland City team was unable
to penetrate the stern defense of
the Engineers. The score would
have been much higher had the
Engineers not been handicapped by
frequent penalties.
The outstanding players for
Rose were Wodicka, Eckerman,
Colwell, Brittenbach, and Stewart.
In the 1936 season Rose Poly's
Engineers of the gridiron won two
games and lost five. The team this
year was made up to a large extent
of underclassmen, who improved
constantly during the season. Only
four members of the team are lost
by graduation. While their loss
will be keenly felt, the school can
look forward to a successful season
next year.
At the conclusion of the season
major letters and sweaters were
awarded to the following men :
Edward Wodicka (C.) 170 E Sr.
Don McCullough (C.) 210 G Sr.
John Fox 180 C, H Sr.
Max Stanfield 165 F Jr.
Charles Fuller 215 T Jr.
Robert Colwell 200 H Fr.
John Wilson 180 G Jr.
Edward Eckerman 150 E Jr.
Robert McKee 168 Q So.
Max Mitchell 173 C Fr.
Nick Smilanic 178 G, E Fr.
Norman Eder 200 G Fr.
Robert Brittenbach 123 H Fr.
Eugene Faubion 155 H Fr.
Carroll King 221 T Fr.
James Lohr 150 E Fr.
Franklin Stewart 165 Q Fr.
James Hughes, senior, was
awarded a letter for his loyalty to
the squad in attending practice.
Managers letters were awarded
to Carl Wischmeyer, Jr., and
Frank Blount.
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As an added incentive to the in-
dividual performance of the foot-
ball team members, Coach Brown
initiated a system whereby it was
possible to select the most valuable
players on the squad. After each
game he selected those players
who performed best and put their
names in the "top-rating" class. A
second list of names included those
players designated for "honorable
mention." The three players, whose
names appeared the greatest num-
ber of times on the "top-rating"
list, were to be awarded miniature
gold footballs, symbolizing a most
valuable player. The footballs were
awarded this year to Ed Wodicka,
John Fox, and John Wilson, end,
center, and guard, respectively. It
is indeed an honor to win one of
these coveted awards.
Also a great factor in building
the team were the following men,
who did not receive letters, but
worked hard toward the success of
the team. They will undoubtedly
be heard from next year :
George Smith 150 F So.
Allen Stewart 125 H Fr.
Roy Hawkins 130 H Fr.
Robert Ladson 165 H So.
Robert Underwood 147 E So.
Raymond Chausse 152 E Fr.
Logan Davis 175 G, C So.
Robert Kahn 175 G So.
Charles Davis 185 T Fr.
Carroll Deahl 155 H Fr.
Robert Van Brocklin 155 H Fr.
So until another year, keep your
"dobbers" up. This has been the
battle cry of the team this year
and has been a great incentive
when the going got tough. Just
who originated the phrase is not
known, but it was used mostly by
Max Stanfield, and as yet he has
not been able to give a satisfactory
definition of "dobbers". He will
have plenty of chance to use it next
year to lead his team on. Max
Stanfield, fullback and powerhouse
of the Rose eleven, has been elect-
ed captain for the 1937 team. Keep
your "dobbers" up.
BASKETBALL SCHEDULE
December 7
DePauw at Greencastle
December 19
St. Joseph's at Rensselaer
December 22
Lawrence Institute at Rose
January 8
Taylor University at Rose
Janua,ry 15
Anderson at Anderson
January 16
Taylor University at Uplands
February 17
St. Joseph's at Rose
February 23
Anderson at Rose
March 1
University of Western Ontario 
at London, Ontario
March 2
Lawrence Institute at Detroit
VIQUESNEY'S
"The Fountain Pen Store"
C-1344 815 Ohio St.
STUDEBAKER
Miracle Ride
SHANKS MOTOR CO.
-ATHLETIC GOODS CO.
Your Sporting Goods Store
726 Wabash Ave.
TERRE HAUTE INDIANA
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CAMBRIDGE INSTRUMENTS
tot 4-e Aleaiutementi
• Cambridge furnishes a wide range of instruments for high
and low frequency measurements for use in standardizing,
research and commercial testing laboratories. Literature
describing a wide range of instruments suitable for precise
measurements of alternating current, voltage and power,
will be sent upon request. Instruments will be constructed
to meet special requirements.
OTHER CAMBRIDGE PRODUCTS
Moisture Indicators and Recorders Physical Testing Instruments
Surface Pyrometers Laboratory Insts. for A.C. & D.C.
Galvanometers Engineering Instruments
Gas Analysis Equipment Physiological Instruments
and other Mechanical and Electrical Instruments
CAMBRIDGE
INSTRUMENT C9
3732 Grand Central Terminal, New York City
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Camera Club
At a recent meeting of the
Camera Club a dark room commit-
tee was appointed. Members of the
committee are William Huff, Carl
Wischmeyer, William Brubaker,
and Norman Wittenbrock. This
committee is to deal with all prob-
lems concernihg the dark room.
Other things discussed at the meet-
ing were dark room methods and
procedure, and it was also decided
that the club should buy a large
stock of photographic supplies.
Such supplies have been purchased
and will be sold to anyone who
wishes to buy them. Instruction in
elementary picture development is
being given by Clem Lundgren to
anyone interested in obtaining it.
Congratulations are in order for
the club because of the fine bulletin
board which it is keeping in the
main hall near their dark room.
All notices of importance to club
members and interesting pictures
of student activities are posted on
the board. The pictures posted so
far have truly been appreciated by
the student body.
On Thursday morning, Novem-
ber 19, the club held a special meet-
ing at which Lloyd E. Varden, of
Cincinnati, addressed the club. His
subject was "Photographic Sensi-
tometry". Mr. Varden is a technical
expert with the Agfa-Ansco Cor-
poration.
R. O. T. C.
The Rose battalion and band
marched in the Armistice Day
parade Wednesday evening, No-
vember 11. The battalion was
present for the occasion one-hun-
dred per cent. The Rose division
of the parade formed on South
Ninth St. and marched through
the downtown district with the
other divisions of the parade. Both
the battalion and band have been
complimented by many on the fine
showing they made during the
parade.
On Friday afternoon, November
20, the battalion and band were
present at the corner stone laying
of the Chauncey Rose Memorial at
the site in Fairbanks Park on the
Dresser Drive. The battalion and
band formed on South Tenth St.
and marched to the site of the
memorial. The band played patri-
otic and marching airs and the
school song during the ceremony.
Chemicals Hear Lecture
On Friday evening, November
20, Dr. Harland H. Young, Jr., re-
search chemist with Swift and
Company, Chicago, addressed the
students of chemical engineering
at Rose. His subject, which was
most interesting and educational,
was "Chemical Engineering of the
Packing House". Dr. Young is a
Campus
Activities
edited by
William A. Reddie
ch., '39
former student of Dr. R. K. Strong,
head of the chemical engineering
department at Rose. The address
was preceded by a dinner at the
dormitory. There were twenty-five
present at the dinner, while there
vv-ere forty at the lecture.
Another lecture which is sched-
uled for the near future will be
given at one of the general assem-
blies by J. Norvin Compton, Rose
class of '15, who is now chief
chemical engineer of the Carbide
and Carbon Chemicals Corp., South
Charleston, W. Va.
A.I.E.E. Meets
The Rose student branch of the
American Institute of Electrical
Engineers recently held their first
meeting of the year. At the meet-
ing Prof. C. C. Knipmeyer, head of
the department of electrical engi-
neering, gave a short talk on the
purpose of student branches of the
American Institute of Electrical
Engineers in colleges. Dr. W. D.
Crozier of the department of
physics then told of the interesting
research work in which he had
been engaged before coming to
Rose as a member of the faculty
last September. H. A. Moench, in-
structor in electrical engineering,
closed the meeting with a few ap-
propriate remarks.
Hubert H. Wittenberg, senior in
electrical engineering, is president
of the organization this year, and
Tom N. Wells of Martinsville, Ill.,
is secretary-treasurer.
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Rifle Club
The indoor rifle range at Rose
has been opened, and a firing sched-
ule has been posted on the main
bulletin board. All members of the
club are urged to fire on the range,
thus making use of the privilege
which is theirs. Warrant Officer
Kearns will give instruction to
those who desire it. As yet,
the new range has not been
opened, but it is hoped that it can
be opened in the near future. At-
tention, rifle club members! Begin
practice early, and be a member of
the Rose rifle team.
A. S.M. E.
Ernest Hartford, assistant sec-
retary of the American Society of
Mechanical Engineers, recently
addressed members of the Rose
Poly branch of the society at a
special meeting held at the school.
One of the points which Mr. Hart-
ford emphasized in his talk was the
value of membership in national
professional organizations. An in-
teresting paper on "Modern De-
velopments in Steam Power Plants"
also was read at the meeting by
Alden B. Foley. The conference
was directed by Clyde E. Crom-
well, chairman of the organization.
Civil Inspection Trip
On the first day of a two-day in-
spection trip, made October 30th
and 31st, featuring the annual
meeting of the Indiana section of
the American Society of Civil En-
gineers, senior students in civil
engineering from Rose, together
with students from Purdue and
FISCHER'S
Auto Supply
Stores
Auto Accessories and
Necessities of
All Kinds
329 OHIO ST. 901-3 WABASH AVE.
14 W. NATIONAL - BRAZIL
Notre Dame, toured the Calumet
district near Gary, Ind. Inspection
was made of track elevation,
grade separations, and the new
water treatment plant at Ham-
mond. A visit to the Carnegie-
Illinois Steel Company plant and
other highway projects was made
the second day of the trip.
Student Council
At a recent meeting of the Rose
Student Council, Tom N. Wells of
Martinsville, Ill., was elected presi-
dent of the organization. Wells will
direct the activities of the thirteen-
member council. Other officers of
the council are James Hughes of
Terre Haute, vice president ; Nor-
man Eder of Terre Haute, record-
ing secretary ; and Paul Giffel of
Terre Haute, financial secretary.
Wells is a senior in electrical en-
gineering.
Glee Club
One of the recent changes made
in the club has been the selection
of Miss Miriam Connor, talented
and popular young vocalist, to be
WALK
vv OVER
SHOES
For Men Represent the
Best There is in Shoe
Making and the Price is
Right in Every Instance.
Men's Shoe Prices
$5.00 to $10.00
CHENEY'S
Walk Over
Boot Shop
659 Wabash Avenue
MI/77111
BUCKLES BY
HICKOK
A beautiful Hickok plate
buckle monogrammed
with "his" three initials
and a fine horsehide bridle
belt are certain to give
h i m out-o f-the-ordinary
pleasure . . . an individual-
ized gift just for "him."
You'll enjoy selecting a
Hickok gift, and he'll
fully appreciate it. As
illustrated
complete  $2
BERKOWITZ
LEATHER STORE
669 Wabash Ave.
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Men of Rose
May we call
attention to our
Complete
Printing Service
Rapid accurate
execution of your
printing requirements
at reasonable prices
Moore-Langen
Ptg. & Pub. Co.
140 North 6th St.
TERRE HAUTE, IND.
the club's new soloist. She will take
the place of Miss Dorothy McCul-
lough, who was soloist for the club
last year. The club gave a very
successful concert December 3, at
the Woodrow Wilson Junior High
School. More concerts are being
planned for the future.
Rose Chapter of
A. A. U. P. Meets
The Rose Chapter of the Amer-
ican Association of University
Professors recently met at the
University Club. The speaker of
the evening, Dr. R. K. Strong, head
of the chemical engineering de-
partment, was introduced by Chair-
man Henry C. Gray. Dr. Strong
presented a report of a nation-
wide study of engineering educa-
tion recently conducted by under-
graduate members of Tau Beta Pi,
national scholastic fraternity.
Plans were discussed for the par-
ticipation of Rose in the spring
meeting of the Society for the Pro-
motion of Engineering Education
to be held at the University of
Illinois.
The New
Air-Conditioned
Mayflower Room
This Grand New Room seat-
ing 600 people is now avail-
able for Dances, Parties,
Luncheons, Banquets, Con-
certs, etc.
Reasonable Rentals
Terre Haute House
For reservations Call
Mr. Noseda—C-3341
The Rose Chapter attended a
state meeting of the A.A.U.P. held
at Indiana University on December
5.
Newman Club
During the past month a New-
man Club has been organized at
Rose. The Newman Club is a Cath-
olic Club, made so by approval of
the Bishop of the locality where it
is organized. It has adopted Card-
inal Newman as its patron because
of his outstanding intellectuality
and his interest in students. The
club began in 1894 at the Univer-
sity of Pennsylvania, and 225
chapters have been organized in
the United States. The club has
three purposes : religious, educa-
tional, and social.
The chapter at Rose meets and
functions in conjunction with the
Newman Club of Indiana State
Teachers' College. Meetings are
held every other Wednesday eve-
ning in the council room at the
Knights of Columbus Hall.
Formal initiation services for the
new members were held on Sunday
afternoon, November 22, at the
Woman's Department Club. Rever-
end Paul A. Deery, national chap-
lain of the Federation of College
Catholic Clubs, and Father Finner-
an, chaplain of the Rose-State Club
were present and presided at the
initiation.
At the present time about two-
thirds of the Catholic students in
Rose are members of the organiza-
tion. It is expected that this club,
though new at Rose, will be very
active during the school year.
DRINK
IN BOTTLES
"The Pause That Refreshes"
COCA COLA
BOTTLING COMPANY
949 Lafayette Ave. C-7094
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ALUMNI
edited by Norman G. Wittenbrock, ch., '38
Adolph A. Bareuther
Before coming to Rose Mr.
Bareuther had worked for the Big
Four R. R. for seven years, first
as a telegraph operator and then
as a train dispatcher. He gradu-
ated from Rose with the class of
1910 in electrical engineering.
After graduation Mr. Bareuther
had a position with the Big Four
R. R. as Civil Engineer on track,
ballast and construction work.
In 1911 he became a Field In-
spector in the United States for the
Panama Canal. From 1914-1916 he
was Assistant to the Inspecting
Engineer at Washington, D. C., for
the Panama Canal, and in 1916 he
was promoted to Chief Inspector.
Mr. Bareuther had a position with
the American Steel Company as
Assistant Sales Engineer in the
Engineering Department f r om
1918-1922. For the next year he
was again connected with the
Panama Canal as Inspector of the
New Eng-land District located at
Boston, Mass.
During the period from 1923-
1925 he was Sales Engineer with
the Cokal Stoker Company. While
working for this company he was
located in Chicago, Boston, and
Columbus.
Since 1925 Mr. Bareuther has
been District Manager for the
Robert W. Hunt Company, Engi-
neers, at St. Louis.
HOLSUM
IS GOOD
BREAD
Obituaries
Mr. Francis M. Anthony of the
class of 1933 died on November 11,
1936, at Paris, Illinois. He had been
ill for some months.
Mr. Harry S. Braman, retired
general superintendent of blast
furnaces and steel works at the
Campbell plant of the Youngstown
Sheet and Tube Company, died on
October 28, 1936, at his home in
Poland, Ohio. Mr. Braman gradu-
ated from Rose in 1903. He had
been an executive of the Youngs-
town Sheet and Tube Company for
more than twenty years. He was
also connected with the Ogleby
Norton Ore Company of Cleveland.
Mr. Braman is survived by his
wife ; two children, Lester and Miss
Jane Braman ; a grandchild ; and
two sisters, Mrs. Roy Lawrencie
and Mrs. John Robinson.
Library Receives Gift of Books
Recently the library received
about one hundred volumes which
had belonged to Mr. Irving Brewer
of the class of 1900. These books
are text and reference books on
engineering subjects.
.
Archer & Evinger
Radio Service and Supplies
B-7757 1348 Wabash Ave.
Do Your Christmas
Shopping at
CARL WOLF
631 Wabash Ave.
Terre Haute's Finest
Store for Men and Boys
NEWEST STYLES
as
Recommended by Esquire
Here and There
With The Grads
Frank P. Cox, Manager
of the West Lynn Works
of the General Electric
Company, has retired after work-
ing with this company since 1895.
Maurice C. Rypinski is
Vice President of Camp-
bell Motors, Inc., Pasa-
dena, California.
'87
'97
'10
Benjamin L. Heer is
Vice President of the
Kite Mold Company of
Los Angeles.
Julian A. Vrydagh is
with the Aluminum
Company of America at
Pittsburgh.
2 0 T. Andrew Brophy is a
Civil Engineer in the
Construction D epar t-
ment of Swift and Company at
Chicago.
Arthur G. Butler, class
of 1910, is manager of
Engineering and Con-
struction for the Duquesne Light
Company of Pittsburgh.
'12
'18
All Matters Relating to
Patents and
Trademarks
(CW-
HOOD and HAHN
ARTHUR M. HOOD, Rose '93
H. B. HOOD, Rose '24
1001 Hume-Mansur Building
INDIANAPOLIS, IND.
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Herman G. Schlaman has taken
a position in the Technical Service
Department of the Corn Products
Refining Company of New York.
Edward F. Rickleman
has a position with the
Buhl Stamping Com-
pany at Detroit.
'25
'27
Earl W. Cunningham,
who is with the General
Electric Company, has
been transferred to Detroit where
he is an Industrial Heating Spe-
cialist.
William I,. Hillis is with the
Army Engineer Office at Zanes-
ville, Ohio, as Assistant Engineer.
'28
Engineer.
Richard A. Clark, with
the Detroit Edison Com-
pany, is a Research
How About Your Tux
Are You Prepa,red for
The Christmas Holidays
Call C-4381
ERMISCH, My Cleaner
HeinIs have been taking care
of the flower needs of
Terre Haute since 1863
We can take good care of
your orders
Premier Telegraph Florist
FRED G. HEINL
129 S. 7th St. C-1025
Your hat is the peak of Your
Appearance!
DO NOT NEGLECT IT!
HATS CLEANED
and blocked by factory methods
SHOE REPAIRING
Fair Prices—Free delivery to Dorm
STAFFORD
108 N. 7th St. C-1654
Albert N. Porter has a
position as sales engi-
neer with the Socony
Vacuum Oil Company at St. Louis.
'31 Albert C. Ogan is withthe Northwestern Barb
Wire Company of Sterl-
ing, Illinois.
'32
George J. Mason is Bridge Pro-
jest Engineer with the Indiana
State Highway Department, and
he is located at Fort Wayne.
'29
Robert W. Broadhurst
has taken a position
with the United States
Gypsum Company in the South-
west.
'33 W. Franklin Crawford iswith the Compensating
Axle Company of De-
troit.
Donald H. Greenfield is Senior
Engineering Aide on the TVA
Pickswick Dam in Tennessee.
sex'33 James Hughesvisited Rose in
October. He is
with the Benjamin Electric Com-
pany of Des Plaines, Illinois, and
he may return to Rose next year.
'34 Arthur A. Tuemler isPractice Apprentice with
the Carnegie Illinois
Steel Company at Chicago.
Brent C. Jacob has taken a posi-
tion as Sales Engineer with the
Give Jewelry for Christmas
To get the most for your money
go to—
YOST
WATCHMAKER
820 Wabash Ave.
Columbian
Laundry Company
"The
Soft Water
Laundry,
1112 Wabash C-1301
C. J. Tagliabue Company of Brook-
lyn, New York.
'35 Albert L. Bard 
is with
the Concrete Engineer-
ing Company of Chicago
as Engineer's Aide.
Carl Nelson is with the Sinclair
Oil Company at Gary, Indiana.
Ernest J. Welsh is cashier of the
National Surety Corporation,
Louisville, Kentucky.
John H. Welsh has a position
with the Belkuap Hardware and
Manufacturing Company of Louis-
ville.
Raymond J. Harrod, on
a National Research Pro-
ject, has been trans-
ferred to Poplarville, Mississippi.
Arthur F. Wood is with the Link
Belt Company at Indianapolis,
Indiana.
'36
ex'37 Robert E. 
Bond is
with the Joy Man
ufacturing Com-
pany of Franklin, Pennsylvania.
Obituary
Mr. Barton Roy Shover, a con-
sulting engineer, died Monday,
September 28, 1936, in Pittsburgh
while attending a conference of
international steel interests. Mr.
Shover graduated from Rose as a
mechanical engineer in 1890. After
graduation he worked for the
Carpenter-Nevins Electro Heating
Company of Minneapolis. Later he
did power house and line construc-
tion work for the Indianapolis
Street Railway Company and the
Indiana Street Railway Company,
Richmond. He became assistant
superintendent of the Sea Shore
Electric Railway Company, As-
bury Park, N. J., and chief elec-
trician of the Ohio Street Railway-
Youngstown.
Jack Hazelton and Cecil Davis
Barber Shop and Beauty Parlor
"Dot" McKillop, "Flo" McClanhan
Operators
6291/2 Wabash Ave.
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T heta Kappa Nu
Indiana Gamma
chapter of Theta
Kappa Nu is very
pleased to an-
nounce the pledg-
ing of John Wein-
brecht, junior in mechanical engi-
neering.
The members of the fraternity
have held several informal gather-
ings at the Trianon the past few
week-ends. All members meet at
the Trianon and reserve one large
table. Several alumni members
have been present, and it seems to
be a good way to stimulate alumni
interest in the fraternity.
The chapter as a whole wishes
to thank Brother Dudley Balsley
for the active interest he has
shown in our behalf and for as-
suming the position of chapter
advisor.
The following men were elected
officers of the chapter for the com-
ing year : John Whitesell, archon ;
Randall Wise, scribe ; Victor Peter-
son, treasurer ; and Clarence Reid,
oracle.
Sigma Nu
Beta Upsilon
of Sigma Nu
continued its fall
social program
with an open house
given on Novem-
ber 6th. All actives
and pledges were present, and the
chapter was pleased to have Dr.
and Mrs. Clarence P. Sousley, Pro-
fessor and Mrs. Stock, and Capt.
Joseph H. Stevenson and Miss
Helen Mahley as faculty guests for
the evening, during which time
dancing, bridge, and ping pong
were enjoyed by all. Refreshments
were served.
On November 11th, Beta Upsilon
observed the annual Memorial Day
by attending services at the Cen-
tenary Methodist Episcopal Church
conducted by the Rev. Russell L.
Phillips, the entire chapter attend-
ing and wearing white roses in
memory of the departed brethren.
Plans are rapidly taking shape
for a formal dance to be held im-
mediately after the mid-year ex-
aminations, at which time Beta
Upsilon expects a large number of
the members of former years to
be guests of the chapter. More de-
tails of this will be announced later,
and our alumni will be notified.
Alpha Tau Omega
Insmana Gamma
Gamma of Alpha
Tau Omega is
pleased to an-
nounce the initia-
tion of Charles
Rich, '37, Wendell
Carroll, '38, George Smith, '39, and
Robert Ladson, '39. The men were
inducted on Sunday, November 15.
With equal pleasure, we wish to
congratulate Ed Eckerman, Mer-
ton Scharenberg, and Bob Averritt
on their election to Tau Beta Pi,
and, while congratulations are in
order, more figurative bouquets to
Al Greenland, Kenneth Buis, Paul
1TY
Giffel, Clyde Cromwell, and Merton
Scharenberg upon their initiation
into Blue Key. We are especially
proud of Mert for qualifying him-
self for both honor fraternities in
the first semester of his junior
year.
Thanksgiving and all that it
symbolizes was the theme of the
A. T. O. house dance held on
Thasksgiving eve. Both refresh-
ments and attractive decorations
were in keeping with the season,
and to all appearances, the chapter
and its guests spent a pleasant eve-
ning. Doctor and Mrs. Berton
Howlett and Professor and Mrs.
John Bloxsome were the chap-
erones.
Plans are well under way for an
A. T. O. Christmas formal to be
held at the Edgewood Cabin on
December 18.
Wayne McIntyre and his band
will provide the music for the oc-
casion. The A. T. O. formal is one
of the social events of the pre-
holiday festivities.
EMERSON B. BIGGS
Manufacturing Jeweler
Fraternity Pins and Rings
33 S. Fifth St. B-8705
Things to Wear
for Men Who Care
HERB LEACH
QUALITY SHOP
523 Wabash Ave. C-6705
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You'll Find the
RIGHT CHRISTMAS
GIFTS
for Everybody on Your List
. . . at the "Best Place to
Shop After All"
The
Root Store
"STAND .1 T
EASE!''
This is easily done in a com-
fortable pair of shoes which
have been fitted by X-Ray.
For snappy styles, solid com-
fort, and economy go to--
HORNUNG'S
"Walk In Comfort"
28 S. 7th St. Terre Haute
Blue Key
The Rose chapter of
Blue Key, national
honor fraternity, an-
nounced the election of
ten new members who
are as follows: Clyde
E. Cromwell, senior in
mechanical engineer-
ing; Alden B. Foley of
Decatur, Ill., senior in
mechanical engineering ; Edward
J. Wodicka, senior in chemical en-
gineering; Paul E. Giffel, senior in
mechanical engineering; Wayne E.
Alexander, junior in chemical engi-
neering; Kenneth L. Buis, junior
in mechanical engineering ; J. Allan
Greenland, junior in mechanical
engineering; John R. Hayes of
Indianapolis, junior in electrical
engineering; Merton B. Scharen-
berg, junior in mechanical engi-
Freitag-Weinhardt, Inc.
38 Years Experience
Plumbing and Heating
30-32 N. 6th St.
Phone C-2394
Buy His Christmas
Gifts
at
Herm Rassel
15 S. 7th St.
CROWN HAT SHOP
A Machine for Every Purpose
Underwood Elliott
Fisher Company
Typewriter and Adding
Machine Division
107 S. 7th St.
TERRE HAUTE C-4404
neering; and Max L. Stanfield of
Martinsville, Ill., junior in mechan-
ical engineering. Carl Wischmeyer,
Jr. is president of the Rose chap-
ter ; Tom N. Wells is vice president
and treasurer ; and Robert A.
Averitt is secretary.
The annual Blue Key dance was
held in the Rose gym Saturday
evening, November 21. The gym
was attractively decorated in the
school colors. Wayne McIntyre and
his Rose-State band furnished the
music for the dance. Proceeds from
the dance will be used to improve
the recreation room at the school.
Tau Beta Pi
Four seniors and
two juniors of Rose
have recently been
elected to member-
ship in Tau Beta Pi,
national honorary en-
gineering fraternity.
The seniors are Rob-
ert A. Averitt,
Stephen Koos, and Hubert Witten-
berg, all of Terre Haute and stu-
dents of electrical engineering, and
Alden B. Foley of Decatur, Ill., a
student in the department of me-
chanical engineering. The juniors
are Edward H. Eckerman and Mer-
ton B. Scharenberg, both of Terre
Haute and students in mechanical
engineering.
Bresett Grocery Co., Inc.
Wholesale and Retail
12th and Wabash C-605I
Free Delivery
HOLIDAYS--
DATES—
CLOTHES--
Enjoy the Holiday dates in a
Clean Suit
For expert work at reason-
able prices see
WELDELE & WRIGHT
1629 Wabash Ave. C-2154
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A comparison of records of Rose alumni with
the records of more than six thousand gradnates
of all the engineering colleges in the United States
developed two interesting facts. The proportion,
6.3°/0, of Rose graduates who do not remain in engi-
neering work is less than half the corresponding
proportion, 14.8%, of all engineering graduates. Of
Rose alumni continuing in the profession, the pro-
portion which attains positions of leadership is
larger than for engineers in general. For informa-
tion in regard to the college which prepared these
men for successful careers, write to the Registrar.
ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA
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Dean : "So, you're back in school.
I thought that I expelled you last
week."
Upstart : "You did, but don't do
it again because my dad was plenty
sore."
—S. California Wampus.
The slogan for a nice night's en-
tertainment: So-fa and no-father.
—Pell-Mell.
A none-too-well-prepared appli-
cant for a civil service appointment
found the following question on
his examination paper : "How near
is the moon to the earth ?" He re-
plied : "Not near enough to bother
me in my work, if I get this job."
"Don't you enjoy listening to
the honk of the wild goose?"
"Not when he's driving an auto-
mobile."
"Well, I think I'll put the motion
before the house," said the chorus
girl as she danced out onto the
stage.
—Sour Mash.
Absent Minded Professor: "Lady,
what are you doing in my bed?"
Lady : "Well, I like this bed. I
like this neighborhood. I like this
house, and I like this room. And
anyway, I'm your wife!"
--Penn State Froth.
HUMOR
edited by
George W. Smith IV
m., '39
Auto-suggestion Professor Child (in chemistry
The young man straightened his class) : "What can you tell me
tie and with brave determination about nitrates?"
entered the living room. Ducey : "Well-er-um-oh, yes !
"Er, could I see you for a mom- They're a lot cheaper than day
ent, sir ?"
"Absolutely, my boy. What can
I do for you?"
"Well, sir, you see it's like this-
er. Doris thought we'd better ask
you first."
"Yes, go right ahead. Young
people nowadays usually don't
ask."
"Er-well we've been going to-
gether for quite some time now,
and Doris thought it'd be all right
if I'd ask you."
"Why certainly, Ted, you're a
fine boy, and I've always been fond
of you."
"Then can I take your car to-
night?"
Western Reserve Red Cat.
Math Prof. (after finishing a long
problem) : "And so we find x equals
zero."
Plebe : "All that work for noth-
ing."
—West Point Pointer.
"It says here that we haven't
reached the millennium," said Bob.
"What is the millennium?"
"Well," replied his sister, who
was a high school Freshman, "It's
just the same as a centennial, only
it has more legs."
—Indianapolis News.
She : "But, darling, we can't live
on love!" Teacher : "Mention one of the
McKee: "Sure we can. Your customs of Christmas time."
father loves you, doesn't he?" Pupil : "Running into debt."
rates."
House Mother : "Young man, we
turn the lights off at 10 :30,"
Freshman : "Oh boy ! That'll be
keen."
—United Mine Workers Journal.
Reason Enough
It wa sn't my fault. I wouldn't
have taken the date, but Harry's
girl liked her and wanted to see
her get around. I didn't have any
excuse, and they bought my ticket
to the Frolic.
When she came down the stairs
I shuddered. I grabbed Harry. She
was dressed in lavender or some-
thing, her slip showed decidedly,
her dress was low in the back, and
I could see her s!cinny bare shoul-
der blades. Her hair was corn color,
and she wore horn-rimmed glasses.
She liked me, of course, and made
passionate love all the way down.
When we danced, I held her away
as much as possible, but I couldn't
prevent her knees from knocking
mine.
On the way home, she said she
liked my car better than hers. I
asked what kind of car she had,
and she said it was a Packard. I
wondered what business her father
was in, and she said he was presi-
dent of a big bank in Omaha. In
June, we were married.
—Nebraska Awgwan.
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NUMBER 7000
JUST as if timed to take part in the 25th birth-day celebration of the General Electric shops in
Erie, Pa., Locomotive Number 7000 recently bowed
its way out of its shed and took a brilliant turn on
the test track.
The first of Number 7000's predecessors was begun
in Erie in 1911, or just 25 years after electrical manu-
facture had commenced in Schenectady. Since that
time locomotives weighing from 1 to 300 tons have
been turned out to improve haulage electrically. This
range includes types for every sort of service—
straight electric with trolley pole or third-rail shoe,
battery types, internal-combustion engines, and
combinations of different designs.
The Erie plant is notable for its contributions to
practically every phase of modern electric transporta-
ti.m. The electrification of terminals and railroads
has been accomplished largely with Erie equipment.
M any of the new high-speed trains, which have
aroused so much interest in rail travel, and many
urban transit vehicles, such as street cars, trackless
trolley coaches, and diesel-electric buses, likewise
use Erie equipment.
FIFTY YEARS OF WELDED BLISS
T" pieces of metal were joined in "weldlock"fifty years ago. That was in 1886, when Pro-
fessor Elihu Thomson, one of America's greatest
pioneers in the field of electrical science and co-
founder of the General Electric Company, invented
resistance welding—fusing metals by placing them
in contact and passing an electric current through
them.
To mark the golden anniversary and to honor the
man who officiated at the "ceremony," the Detroit
Section of the American Welding Society dedicated
a recent program to Professor Thomson's invention.
The years have seen resistance welding develop
from its purely experimental stage into a process of
metal fabrication that is wide in application. Metal
radio and industrial tubes and parts, automobile
bodies, the high-strength aluminum alloys used in
aircraft, farm implements, the new lightweight
railway equipment—all are fabricated by resistance
welding.
SUNSHINE IN MANHATTAN
AT last there is sunshine—sunshine for those whospend so much of their hurried lives in the
shadows of Manhattan's financial district. For in his
new downtown recreation and health center—largest
of its kind in the world—Artie McGovern, famous
trainer and physical director, has equipped both the
hot room and gymnasium with ultraviolet sunlamps.
Installed by General Electric engineers in the form
of 26 ceiling units—probably the largest installation
ever made in a single location—they not only afford
health-giving artificial sunshine but are the sole
means of illuminating the two rooms.
This installation marks another step forward in the
field of lighting. The development of better lamps
to sell at greatly reduced prices, the campaign
for safety on the highway by means of improved
highway lighting, the "Better Light—Better Sight"
movement for the protection of eyesight, and the
search for methods to improve general health have
all been given strong impetus through the efforts of
the General Electric Company.
96-340DH
GENERAL ELECTRIC
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